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Propulsion 



Drive MTU 



Drive MTU port 
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IJMtMIMO TO **W? 

ID 



Ship* location: 



8-6 to 8-10 



(11) Port 



Man uf acturerr ■£">'•-: w 



Model*: 



Parr#: 



Serial *: 



MTU 



MTU 16V-396TB94 



N/A 



559-0477 



Condition: 



Mounting, Remote control from the bridge, Enclosed operator space controls , Local controls, Exhaust, 
Ignition, Air intake, Reduction gearing, Water seal, Drive shaft, Turbocharger, Salt water cooling, Fuel oil 
system, Engine coolant pre-heater, Aux drive MTU air compressor, Hydraulics, Engine block 
components, 'Operating hours meter = 1 930.68 hrs Turbo rusted 'Slight corrosion or other surface damage 
'Air intakes missing 'Water buildup in drive shaft compartment 'Coolant manifold severely cracked * Large 
coupling on drive shaft (FR 1 3) corroded *Wt = 6685 kg '2560 kW *21 50 RPM 'Sea water cooling fitting to 
reduction gear cracked 'See detailed report from Florida Detroit Diesel-MTU for more information 
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Failure Modes, Effects, and Criticality Analysis (FMECA) 



[Drive MTU 



iDeUver torque to KaMeWa waterier 



|SecuTBengine to snip training to Mounting teas 
" movement and vibration 



[Provide means to control engine from (p^^g control from the bridge teBs 
I bridge tor navigation purposes 



I Provide tor centralized monitoring end j^^c^^ operator space controls tafl 
1 control of 



I Provide local control of engine 
I functions 



I Local controls fall 



I Expel combustion gases to exterior ot j^^ausi tags 



I droit Interruption 
I Power Fsture 
ICbeUt Warruption 
Power FaBure 
ICtrcutt Interruption 



I Obstruction 
I Faulty Seal 
I Damaged Piping 
I Atr System FaBure 



1 Provide means for enqine startnip 




1 Power FaBure 1 
1 Circuit Interruption I 




|a!t Intake fafis 


lObstiucDon 1 


1 Reduce RPMs to KMW Jets to prevent 


1 Reduction gear fafis 


|wear ] 


1 1 | Corrosion . 1 


\- 1 Irisufnclent Lubrication 1 



Transfer power from engine to I Drive shaft 1 

iKeMeWawatc ' " 



Provides seal between drive shaft and ]wat8r / Sea! leaks 
buknead 



I Manufacturer's defect 



Boost engine power 


iTurbochargerfaBs 


Wear | 

Corrosion J 1 
Manufacturer's defect I- 


[provide cooling to engine, exhaust an 

1 raxHi «-4ln« nonrtnn 


TSafl water cooing fafis 


Wear J* 




Corrosion 1 






Manufacturer's detect 1 


[Heal engine cooienl during extreme 


|»0m hot Stan Engine Coolant Heater tate 


Power FaBure 1 




Bectrtcal grouncSng 1 
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Failure Mod s, Effects, and Criticality Analysis (FMECA) 
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Remanufacturing Options Matrix 



Leg nd: 



^ ■ 

Identifies option as a "best" possible choice in the remanufacturing process 
Identifies option as a possible choice in the remanufacturing process 
Identifies option as not feasible in the remanufacturing process 




Sub- 
system 



Element 



O i 

o i 





CD 


<D 


o 

CO 




V 


3 


GL 


o 


O 




DC 


oc 


CC 




Mounting 



Remote control from the bridge 



Enclosed operator space controls 



Local controls 



Exhaust 



Ignition 



Air intake 



Reduction gearing 



Water seal 



Drive shaft 



Turbocharger 



Salt water cooling 



Fuel oil system 



Engine coolant pre-heater 



Drive MTU internal air compressor 



Hydraulics 



Engine block components 



Drive MTU (starboard) 



Mounting 



Remote control from the bridge 



Enclosed operator space controls 



Local controls 

Exhaust 

Ignition 



on 



SE£ Convetrion Pioject Inlo-Oate - |SES ConYeirion Pioject tnlo-eate| 




— $. Enclosed oper; 
Local codtiutst* 
Exhaust 
tgnlBon t 
Atrtntaks • 

TUfbOCtWQtT • 

Satiwattr 
Fuel oil tysttn 

— $ Englmcootan 

Internal tir cor 

k -- EnoJna Mock c 
$ KaM«Watet(porQ 
S KaMtWa)t1(f1b(0 

— $ RetfucBonOmfp 

_$ Water ssal(pcrO 
$ DrtMthaO(pofQ 

J >' 




| $5JOOOJOO 



r 



SISQJDOOJOO 

3 



■«! < If 



Tne price quote fct per angina and bidudes controls, monWortag syst 
fwater< $©07,000). neun owetha oarac* air Wrthou«*iqonBmo>wto 
C$40,000). 



r » jMi»»iof 2 



P \ Cr. ^2. 



eisp jo maoism 





<3 
U- 



T3 
41 



s « 

Q. co 
o P 



C 
O 



g i 

E oc 

o »- 

2 ~E P 



I 



CD 

o~ rs — 

ID S 4) 

c © c 

13 i 

« * "S 

CO CO o 

O O Z 

ii u a 



111 i 



o 

CO 



CO 

8 

B% 

go 

p s 

(o E 
2 co 



2 
11 



CD T3 CD 

£ CD C 

t! © p 

£ Z Q 

a ii it 








^Ec o n p mi]^^^^^ 


W 










Impractical ?9 












Impractical j§| 












Possible ?l\ 






1 






Best -SI 






2 




\\£\:~Z~:' rU^.-r~ ig-*,-**— ^^frf 


Impractical • H 









Fl<H 1 4 ft 



. a&J^ti«1i^ 








Impractical ^1 








Impractical 




:. v^Replace^ 




Best ^ iDependent on recovery option for main drive M'lU 


226 




| : ^;'£ossib1e:- .' 


Possible * I 


270 


■;•"■■•* ■Rfeuse^^;. 


| impractical 


Impractical jrj 


,,,, , j 



Scenario #1: REPLACE MTU engine REPLACE Kim Hotstart w/ internal unit 
Scenario #2: RESTORE MTU engine REQUIRES REPLACE Kim Hotstart w/ new unit 
Scenario #3: RESTORE MTU engine . RESTORE Kim Hotstart 



Pair d Comparis n Matrix 

D ett Mi'tdi d ny Weights tor Value Analysis 



Decision 




Total 



% (Weight) 



Total 



100% 





Paired Comparison Matrix 

Determining Weights tor Value Analysis 






Decision 










Total 


% (Weight), 




C 


A 


A 


A 




3 




20% 




B 


B 


B 


B 




5 




33% 




ad P»rtormiinbe(C 


C 


C 


C 




4 




27% 








D 


D 




2 




13% 








E 




1 




7% 










riv. ; Psf ltd i i imi K^f: 




0 




0% . 










Total 


15 


100% 



Replace Reman Option 


% (Weight) 


Ratings 


Cost (A) 


20% 


4 


Life Expectancy (B) 


33% 


4 


Improved Performance (C) 


27% 


4 


Operation Cost (Consumables) (D) 


13% 


3 


Maintenance Cost (E) 


7% 


4 


Additional Env. Performance (F) 


0% 


3 



F\Gr. ;n A 



testore Reman Option 


% (Weight) 


Ratings 


Cost (A) 


20% 


3 


Life Expectancy (B) 


33% 


4 


Improved Performance (C) 


27% 


3 


Operation Cost (Consumables) (D) 


13% 


3 


Maintenance Cost (E) 


7% 


4 


Additional Env. Performance (F) 


0% 


3 
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Replace Reman Option % (Weight) Ratings Score 



Cost (A) 


20% 


4 


0.80 


Life Expectancy (B) 


33% 


4 


1.33 


Improved Performance (C) 


27% 


4 


1.07 


Operation Cost (Consumables) (D) 


13% 


3 


0.40 


Maintenance Cost (E) 


7% 


4 


0.27 


Additional Env. Performance (F) 


0% 


3 


0.00 



Total 3.87 



Restore Reman Option 


% (Weight) 


Ratings 


Score 


Cost (A) 


20% 


3 


0.60 


Life Expectancy (B) 


33% . 


4 


1.33 


Improved Performance (C) 


27% 


3 


0.80 


Operation Cost (Consumables) (D) 


13% 


3 


0.40 


Maintenance Cost (E) 


7% 


4 


0.27 


Additional Env. Performance (F) 


0% 


3 


0.00 



Total 3.40 



Paired Comparison Matrix 

Determining Weights for Value Analysis - Main MTU Engine/Kim Hotstart Scenario 




Decision 










Total 


% (Weight) 
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A 


A 


A 




3 




20% 




Lite Eapectanc><B) 


B 


B 


B 


B 




5 




33% 




.-.-«■.■-.'"*" 
•tmprowd Porfonnance^C 


C 


C 


C 




4 




27% 






•* Operation .Cos 


t (ConsumBblesIQ 


D 


D 




2 




13% 








•^•^"TS'*: .Mi 


atmenance Co#TC 


E 




1 




7% 
















0 




0% 












nv.Penofmanc^F 
















Total 


15 


100% 
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Scenario #1 


yo ^weignij 


naungs 


- score 


Cost (A) 


20% 


3 


0.60 


Life Expectancy (B) 


33% 


5 


1.67 


Improved Performance (C) 


27% 


4 


1*07 


Operation Cost (Consumables) (D) 


13% 


4 


0.53 


Maintenance Cost (E) 


7% 


3 


0.20 


Additional Env. Performance (F) 


0% 


4 


0.00 



Total 4.07 

i 

■ 

i 



Scenario #2 


% (Weight) 


Ratings 


Score 


Cost (A) 


20% 


4 


0.80 


Life Expectancy (B) 


33% 


4 


1-33 


Improved Performance (C) 


27% 


3 


0.80 


Operation Cost (Consumables) (D) 


13% 


3 


0.40 


Maintenance Cost (E) 


7% 


3 


0.20 


Additional Env. Performance (F) 


0% 


3 


0.00 



Total 3.53 
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Scenario #3 


% (Weight) 


Ratings 


Score 


Cost (A) 


20% 


4 


0.80 


Life Expectancy (B) 


33% 


4 


1.33 


Improved Performance (C) 


27% - 


3 


0.80 


Operation Cost (Consumables) (D) 


13% 


3 


0.40 


Maintenance Cost (E) 


7% 


3 


0.20 


Additional Env. Performance (F) 


0% 


3 


0.00 



Total 3.53 



SES-200 



(by Item) 



Modify 
11% 
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Remove 
13% 
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Replace 
40% 
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■ Replace 
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□ Remove 

■ Modify 
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Optimal Remanufacturing^Options: SES-200 
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Percentage Cost by Function Group 

General 



Habitability* Economic 
8% V Categories 



Communication 
2% 



Structural 
27% 




Mechanical 
55% 



Electrical 
2% 



ED Mechanical 



Electrical 



□ Structural 



□ Communication 
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General Economic 
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